




<j Jj*) <ly* i^Ul JlSwVl 

<L~?- i i j^j^^\ A>j jL>J“l Ajilala (Jj t OjaJI w^P 

°) A <j0j* (j- 4 *l*&l olj^Ul jf jl^-l ^ mJLJLai 

I *y>r C5^ J^Ll ^ M*ai Ajjj^J I ^IjVl 

. LAL>^ 0^^ ^y» I j^£ 

\ ^ iUJlj Jj'VjJl (J <L®Jj Lo |ij 

^jVl »l y-f <y yV yyu ^y-» il^jJl of y>j t JJ y oLijJl 
o^y ^*1 **>* of (j^*j i^oJl (»-~>4'lj l« t — ~-j 

<uJi ^JJl uiyjJl of jf . .(^KysjVl i3y«J i3y«X> <j£ji <_SjL jf 

JP J*>U y jtfjjl J*UoJl JP Uli\ WjVl JI^LibU ^yj| 

Ol> rlla./?l l £yjj tlAjjPj ioJjUl ^uljVl (ju t OyJl jl^-l 

<iUi t^^Ul i?LlJl oly-J ^jfxJlj t JlSLiVl y J^SLi J^f iwiliil 

• o^vA UiJ I ^p LjCOJli (_j Jjjj'y ojy- AiLs^l jCju 



r 



iiLull oUxiia-^il <j\ \1* <J JjL>tl^j 

JlSLiVl ciUj <oL» j^j Koi^jj)) J^-^l oL^ ^ LI I j-^r 

t LilSwIj ; cA>*>^l jl if jj J-^- 1 ^ 4 

U IjjiS 1 ^jJl o^*Jl 0^-1 • J'y^r' L$*jjj-*j 

<3^1 jii-l olliS" ^ ctUi (j ^-X^ii**** c ^jlSjJl J^LliSl 
(j^Jl ^1 <L *>- LJl 1^- ^1 i jJl iJlwUll o^>-^3l j^a 

. i^jiJLiJl iuj*Jl { y>y0^\ 



i 



ojsyi . y 



X p jbJl a}[ Jp iJljJl (Vulcan) iU5 Jl «jL S ^ji iJLS 

■5‘^ r <—<z.A.ob jJ^-l ^ J->w^l jij . ^]| 

A^Jlj J>W2JI JA OjSai >j>il JixJl dUi Jp iWaiJ iojjjVl 
Jl J oljliJlj o I Jliol ^jp 

J . Jpj j > JJ dJJS Ja^j J 4&d J^j>- t^>Ja^ 

Jj (Vulcano) 5JUa/yi Jj c (Volcan) iJL^jj Jj (Volcano) 

.(Vulkan) iJli^l Jj (Vulcao) iJUj^Jl 



JSj tAli^a jt ((jlSjJl)) Jaii <UjAaJI io^Jl 4jJJl j^-U-o J ^ jlj 

f-LSM &ju0 (frUI ^iaj) olS^Jl jf [^3 *U- U 

JUP 015 iuyJl SJIyJ-l oUijil J ^Ua-vail lii> J-S'i ^Xilj 
Jp J&J 4X< 4ji)f ^TJj* J (jj^****il 

{j* oLST^Jl J*>- <Ljal)) \^a ^S3j . (*\( jlyUJl ^Uah) ^>\ JjSljJl 

Ifi-pj J jt Oj^ jiUJl J CJJ^1\ £ J>S\ ^Ua^ll jS* ((iJi-p 

. . «jlS^Jli iU* 



LjJj Nj Lil>o ^j-wA>f Nj lJ^*a xif ^Ua( J jj^Jj)) ; Jli 

(J*\ \j <uJaf X*jj Jl<pf J JjJl ^U-UVl J-4 

(, olgP .i^jj ^*-Jl dUSj t j>xJl ^ 

^jA jLi-15 J^>«j ^ cJj-flj tfijuS" jL«f JpjJlS' 

tojuS" jLof m £jA iljJbj J jj>^sa1| 

Ji l^Co j$*l J^T^J . La^O ^jL^» 

.(*)((. .jLJl ^ LjT Oj-^I 



Lj tjt 'j’T <j ((i>J )) ^Lwo j^p Icrr^J 

od-A jlx>-l ^Jp l~^l *^3 4 In42^I 4*«»L !l+p ! 4 JI 3 IajjL>- 

jUl ^ ^L-^>-l IfL* <jJl ‘U-l^l 4 jl^/JL 43j ^*ll OjJ^A-I J^>-J 

jjllaX9 ^PxJl L?tf *«*> ^-j 4 ^JuJJb frl^ill ^1 aI 3 ^*>LJl ^L^-lS' 

' J ^ 

^jja^i L_® 1 i>- 4 ylijjl il^Jl If. dU jJl Sjl>J-l 4 frill Jp 

. . 4-JULs^ 4^1? L> 43 j ^jtll ‘wIp^I 4 jl**^)l ^fuljjJl j\jS\j >A ^ * X > 1 1 4JLa ^Jp 

cj^a i <^jAjj ^ll^l j5^ ^Jp I^jjI ciiJ^iSj 

^^aj 4 ^.LLw^i :>% <ui?lj 4(j>^^ ^>*j <j-* ^I^Jl <ui?lj ^>cJL!I 
> 4 < j-^jli jU-jl i^*x» Jl^l <j-* JIjaVI ^jli uy. 1 * 

. ^%xNl ^Jj jj y^ <y> JJJlf lS J J^' °^3 

jJl jUl ^rP ^ (( 4^Js? \ )) jy~j£j 

4-Jj L*uP J^P ^j^Jl (( C-3 l^-^f'y 1^ A^ww^Jl )) 4j US' JijjIj 

^ L^S^Ij jl Jj J->- a 4_iUiilj 4 ^aJI (J 4_i*^\i>-Vl t'j#* > £* 

(Ir 4 1 °J * * )) ’ Jji t ^ ^11 <J j^>-^ll ^j*aJl 

fr j) i fr^*A«^ a^IpIj 4-Sjaj I jUl ‘£\j^ m ^***3 ^ O^jJl 

6 J <3 iSji3 <■ <J |^>*JJ lr! ^ 3* 

jjilaJj j^*-Jl 4 ^xLJl oI^jI^* vJl «.«,>- ^^1 (3 ^ 1 p l^| 

4 1a^Pj 3 y y 3 ^itlijJl 4j 4— <Liii“| ^ij'il ^>t^l y^ 4 frill 

. (V) « . . Uijf 4jyuj 

jSjj ((jlJl J^P ^j)) i£jP^\ ^ItVl Ul.1 ^P^cJJ jJiJj 

^5 jiSjJi Zjj jij . ^i^jii J ^Ji 4^Jixii 4^1 pVi ^ 

. Ui^ jp *-*y& j fri>* u 



i 



of os)J x*->' o) Jip- <y) Jbj 

i*>-L jUl Juj>- Ji t ^iaJ^ ((OlS^Jl )) 

e/Vi b^-rJ V cM"' Ofj 

4jj ^>«Jl Ja-^j JiJLL^P ^JJl jlfjOlS" <, iJjf liiaj ^ 

^ . UajI <L)JL^ j-* ^ryjjJaJ <jpl>3l jUl J^rj oiufc 

, (^)((oj^-^Jl o*i^- 0^jy>- 0^/^ )) 

aJL5^2j <diJ ^3 C^wJ jLSjJl <L*~J Oi Ji^>- ^j->l (j-a 

i iJjL^ J (j\£ljJl Olj • *jtj^? f^P LT* J-i cc r ~~>ti 
olS' Jj olSjJl ^1 aJIp jik) ji (Etna) bJl jlSjJl tfUj 

jujj <i~>- cU^lpfj ULi iJils^ O^Sl^ jt-lipf y*j ujtJl J^)) L? w 

C Juj^2j^]I ^y* iojjJl j^U^il oL^j Jij t j^-4 Aj^\j Jp ApIajjI 

3* Jr^ • o^l J~r b:J» -^J °/^ ^ ^ 0 -*J 

J ! J? * ' b Lfcj^Slj 4 0^5" jl>w>l 4*J t C^AJ ^Ll 4 j"^Aj Ajjji 

4 o^>"^b jLJl Lp-« jLJI o^pl 3 o tjl^i <cJ>j tOjj^b 

^r*- L ^ °y > ^ ^ Ji IdJJ 

# 

^JpI . coL*>-Vl ^j-^ljJl a^^mjj 1 1^- ajIjJI j-C c ^ ^ 

^ 4lP ^Ljj ^ t jUa^Vij 
4jjl *IiJL)I ufj 4 (> a*+&\\ o^-p| ^ ^bJlj c 

. ^)((oy>-b 

IrLrb Vo^b (( ^b) O^j j' ((jLJI J^“)) £*tj 

. iJlia^j ^jys ^j<uli s& 

^Jp 5J^/ jUL3 ^.lia^ll (Ji A ^Jl cOlSjJl Ul 

iJlSjJl j^M k^y^- l y^J> o^UaJl 



V 



*>L « To JUj <Jp jJI Eolie (Aeolian) Islands 
■ L™jj AjVj Jj^T^ od-^ £-«Joj 

ala J S^- j^f Jl « Lipari ^jLJ j^-# Lit jjJL| «!* ( _ y ^j 



La/^I t JL Sj^*-** aJjjVI c-AJUj 

<j-* t^-L) 4 (Jc^ ^ ® ) c£ jW o^» ^ iiliS' La ^£S 1 j 



Jr* A) (*)« Vulcano jlSJJl# j Jr* ^ * ? To) Salina LJL- o-LJJ 

J^ 4 ^ ^ Filicudi ^Zj&Lsj^ja J~« 0) Stromboli Jjr*j^J (gj* 




y*tn 0) j^ 

iyf « \j>y>r ^ « » li£* uwji 0>i <J5 lJw>j li| * 

. ^Ik^dil 



A 




J*. N , 1 1) Panarea UjUbj (gy *) (Alicudi) cP^'j 

■ <n, (e^ 

cjIj^VI « Jj~v— i) j « jl5jJli) c~l>wi aJj 

cJjJI J9- USji jl-iaJJl 

Jpt ^Juj lUivtf J^L- Ji jjJr' Vjif e5* s ji>w •y^ ULl 

iJla^s ( v r P jj^-l elUj A*jI ( _ y ji JijrlA'" ®ji MW lf*i ^iai) 
jlS^j Ifcij tUtf Wi‘ Ifc-Liyl <A-^' i-tfr £-*J 

t jv5’ljJl iJL*J ia'Ap OyJ a J l <c^5Ua>- cS^' 

-( 1U]| J 4, ^JiJl 




JLlli-l *f.y r £**,? M*-* ‘jir! - (*) 

Jl '*** J “*^ 

jup oUjl^j U jJ> SjijJrl oi* ^ (i>-' W* V.y^' 

• J*p“ iXl> ^ 





t jlSjJl a«1 2v? >)) aJI j£J\ {£ j > til { j ^ LsLl 0 jill ^^43 

i£ji v IOjI jUI OjalJ (J^JLa Jj . jA-Vij Oj^S o Jj>“ljJi 

fa a1>Oj>- oO^j^-l ^£0>-l J jLJl ol ^i? ((jlpJL aJUoj JJUL jUI <w*A 

I if- A3jj*il J Ol5jJ I <5^£Jl . 0 Y> cM 

tKljO^ U-^pI (^JeS^o 4j*a £wOl jiUJl J (^Ul ^Ja.*J \ jl5/Jl)) AjLj 

JjLlj JjUp OjpUaa aJj)) ^a*^VI Co^l OJlaa S^J-I el* J 0^ 
Oj^Ojj cA-^jj o j>- ^jUtf cJ^ajj j*S> cJ^j-C J i tdJJi 

£s^lj-« J JjO>OL3 IjCj^JLa ^jLm ^L>Vl J AjjJ^- 

.^^^{(JojUiU aJj*1 a2 : » oi olj^fl villi (J aJjO.^ v l^a 

Ji* Ip* iujjsJl jJ-J-lj Ol-SjrJl 0_Sj 

oi^^3j (LjLJ) j^Jj t o^/Jl J Jl^ J (J,^A°*) jI^a**! 

3tj& <j* lc^ Ji J A^“ u^ ^ ^oi^Sjlj 

^ 1^^^ ^*** *^ ^ (3^' ^ ^ i *^ * ® 1 (J | L^^iww^ ^^* I 

(aJJL^) cJjji-1 jj ^jA Aj JLe Jp AaAj ^ o 0U*li Ji ( Y v \ \ vAr^d J^>l ) 
JuJJL j^\au t fopL^ jU-jJl v|Jlj jLJl ^^p* Ol^jl 

c)f Ii^IpIj tojo- jjg «tll olijdl ^fcj l3 -Xa-s^j A^f ^0^ 

o J j J-J j O^A) (^jLj ^pjlj IpLo J>I^) t i^JLl“l 

frl^Al J| apLJI J aj j^3l Ifci ^iii l^jj vjLJl <up o^5o 
v_-^>tpl ^ IIaj v j^aJI JI ^I^ij^/Ij jl ^ja ajcjtj ^^Jl dJUi Sji! 

. ^ *\{ A>RX>B-s<flJl oIp^-w*1I 



ijil jlJ - ! oLAiSsJl o>*j ^ ^i^LJl OjaJI fr ldi>lj 

jl aJLa^? J frlj^» OjJhllaJl dJ-A ci^ O^JJl ^-^1 CJltf ^Jl ij^JI 

j* OJ^ ^ jA_)Jl «/i U dUi J J*Jj J 



IJUb Jj . (£ LfU : JIS i}\j*. JL> d\j^ 

jiyj J j]p jLJ ^ . jlSjJl <.jy£ cM^ 

e b <y pA** j^A i */•/* ^ W 

t xil yl^>- cr 4 J **{J J J 

oj^JU- J~>- J LAJ^4 tJIyJl J ol^lj ®/Lrr J J^j 
. (n) <(t£lj J* *j**J Jv (^JJl J <jL!lj 

c_jL yiJl 4 ^~jj ftl^uil Uaj ~l>*-> O^iJl <Jj 

ojLp ^^aJl JJUi J -k>> Nj «LjI» ^ O^jJl p— *1 V lAW 
<j 0>Mr p-**l ulS^J) • frl^iJi . Lj- (Jr^ 

0» l^k*o ^S\ jlUJl J pi** Vj ^ J^' J 4jJai^ S/J>- 
JU . <Js^5il 5j^ ijjJl <jLju+ J 

. (^)(( . . . (^ j>-l oL*-Jl!lj ojL> jbJl <j* ■ ^ * * & i cJlji 

O) ^ y>i>l ^»Ul Oj-iJl J AAJ 

Jt^>- j\ io-L>Vl ^jP *>VjJb l>JJa-^a Ji 4 jL ((jlS^Jl)) (— A^ * * 

jcS\ jJl iU?Vi jt—l j> jIS^jJU :<Jy J tjbJl 

. (( . . o^^Pxj jil^ 

J jlSjJl Lsl y J i£jy*^\ £-*y 

. jlSjJl 0^5 JCP ^jjJ-l <J Jal>- Jjj t oJp 

J-^'j La L*^ Lj .^j^I jp clr^ jAt y^J 

t pL ox® ^ u9jtj*r^ J jLjJt j j£ (j* 

jUl ^i^Ujl JpjJLS' Li ^ ij^Ll 

b jl «^i-l j J-*-vflJ j-Jf oli *1^?- IjU JJJL j$laj ^Ij i\^» 



\\ 



4. : . ii a. v3 y jJ y /\ Cj¥'J (, \y*^a (ol5 jy}\ 0 jij>~) ojjb 

,%A jt& 

ci <j i)\jj^y>- 1^1)) ^SUj ol* c^j 

<Jyl* (Jj <. SjJw? o/u5 Sa^lj olSjJl L*j 

<j jbJl)) d)j5 <j ^ aS^> ^ ((Ijjf jUl jJ£> 

. ((iilS ux« ci Ljilj ^ d>x>- 

aJLL^ OlSjJl ^ (olS^Jl) j* Xp jS'i JtS (Jjy^\ <1)1 Sj 
^J>\ \jj dLUJl p-Lp -il^Lo Jb-I j^aJLkj dJJLa o 

. !(Ijl^) < u > Ja^ci! 

; JjIjiJl ^ <£pj^£ ^juJ-l ^y»j 

.jbJl 1^ <J^1 a^JpVI 4jL oLSjJl c-ij jxj _ ^ 

y 2 ^ aj! jXoj . jlSjJl Icfc^ (J^d 0yjd3^“ <Jp -Y 

• <y 

dlL J Oj^-U Jli jLSyJl ljjy>- Olj £a Jj>- c5 fc *^ > ‘l <1)L J jjaJl -V 

(juj ^Ja^>tll <v 11a > (ju JaJL>- LjJfc j— Aj . . aj 

Y'YY' ^Ip JX« 4^JUaJl o j-J\ iijb X>“l 

. Xaj ^ o^i-l r .c3 Y' * ^1 p J~*- • f • l5 

iJ^jJL! ((<1 )IS^j)) JaiJ jL- ci^Jl dUi ilo 4jf L^- ^JiJlj 

jf tXJ*Vl» :^yJl JaiUI J Xaj jij t iatJaJl o y^llaJl oJlA 

okJI Jrr 

* * * 



» 



<T 



JJl£ ^ L vi^j V A^L^Vl oJ^ J,| Jj^jJlj 

wSy^lxlIj ^ 3 j^aJl * 5*0 J lg- ^ - 3 ' wL^a jbj A-o^aJI 

^o ^J^JU Lo>*j C-JlS" I APj-^^ J Jg LJ l wJ l Oj^Uad 
jj^ 2 ^i\ J cJl5 ^ t a*j JJ aJl aJUj jJIj aJL^pVI jJaL^Vi 
. J\S1 jJI pJuJ oliU^Vl APj^f c-yjt ol^lji 

; dJLL> JJL£ l^Jl LL^jj jJl i^LiJl ^1 ^ l^j 

(Aeolus) aJ^jc^ J j^rl (^) 

jjj*f *>L^f olS' aJI of oLlj^Jl 

JojJI <J a>-1>oJ 0 /*£ j^Vl dUi Jij ^-^“1 

iaJLj OlS^j j* JlpUadl jl>-jJl OcJ? Afyc* <3o^ ^ JIjp-Vu 

. (j, j~aJL*# j\S ji 4 jf JJtlaj 

jCaj t<iJU-wJl ^£.}L-s^ A tf l ad l oU-ft ol^**> j » la» < O^S* llj 

Al*J aJ jM\ UlA oU cA^jil Aj^Jl 0-° ^>^r' j^i 

*jj *JL SJtJI J ri?L- < JI j I i±Ui -.-a-^ Jj> . ^ a_ — JL i*£ll 

•'"’cJi 

jLJl 4JI L t~j£j jJl L^-^JyJJ (_j 0IA1JI **** 1 ? 

JUp Hephaestus ^y— a-* aJjUjj (Vulcan) o^yM <Jp <u— I jllat ^JJI 
Jj 4 Charis ^U- y SiUMl J ^ y .-i-fe jtJl <dl iarjjj • OlyJl 

OU-jJlj jlyJl jf yi>l— >Vl OjS’ij . Jlf^r' U5* 

4. J^-ljJl J p- ^Jl ii\jJ-\ j^t ^ ^-U jl^jJi i*y y ^Uail 

• '-’^j jlyy f'^'o yoWj ( ^- aJ i ^c > - 

aJUjJI J ((J, j^aJ^)) j «jl 5 /Jl)) oj^Ji J 

OlS^ jij 4 OljL>tJbNl (Jv lfl a t ) (jylSjJl 0/ (Jl aJLaj^JIj 



\r 



L y9j^J\ jJlj . Aj ^Ip JJ Ujyco jVl Jl ((cJjjJ)) 
jfj c^o-Vl OjyiJl (J aJp ja br UIjjj jtsl (1)15 <bf ((jlSjJl)) JpLlj ^ 

.{(LjI)) j (( )) 0-%if «jU aJIjjj 

0*4 Thucydides (f.(i 1 * >-i i ^ 

ol5 a 4 ((jl5jJl)) ^p J yu j^Lil JJ ^ULl J Jj^pVI 

? # 

. jUlj IjL^ jb^oJl ^ oL*5 ^^Ij {j* 

Ji gl^l O^JI j|(f.O rtY.rAt) ^rJl^ jW 

jf t AXdj a!?L 1) (3 Ajf 0*4 j L# olSjJl Olj^J ^P 

cJap jli^Jl If- oaS Ji ^L«jJl ^ O'J JLi I JbJj>* 

. AJOa/^l jail jj* ^jp <j 4jl>o oa^£ ^ c^jLJ <CjO« 4 
J 4:Slai4 ^jIj <^sSj \}y\ j^i (J ^Ip ^aJl Callias ^1415 L»f 

Jp <Sy^: ^1 jl^Jl Oii JJ dJWl Ojill 

(JIp c-^v^ ojbjtp- 3ji, tJaij^ ^wXi Y * * ap-^ 

^ <5 

La Pliny (fV^-XT) 

. (j?® o^iii <_j ^jLj j ,> a^ of 

. J 4 * J < 0 ^ <UL 3 S Grosious ^ 0 >-j 

jl^j^l jVl oJ^sAdil OjjJ^-l jf jiL^ail aJjj 

jl5jJl ja o^ij^l oOa j^-b cjaJl jlSJJlj t lf,u aJI^jJI i$J4 J 

.(Vulcanello) ^/Jw aJl 

|J5 Jj-sit ^jj^u jt5/Jl ^jp aLs^ju o^ I JjJu ooJj oij 

ol jJ J dili JaOj>- oij t^jjl^xil jblSJJl J jlSjJl J^LiJl JI^j 
joJI i?LaJl (OiJaSj j jill J i0- j 0->- U ^ ajjLai^ 



u 



oljUtiiNlj y^adl (j jiLail 4iL>w> 

^ijbj J-i Jij Oh JLfljNl ^ 0 0 * (*^ ij ^-~£ 

J.J ^ tijUajjJl iJl ^o'ih ^>\sS (^.<3 ^ AV ^Ip) j^*-a!I jlS^Jb) SLLi 
oljXJ £jtj ^-p JJT U*J (Defoir 1922) jly gp j (Judd 1875) iyr <u 
jiall) IJia oL-ot ij l*jLi ^jbJl I 3 a ^*a\j . ((jl5j3b) 3»Lio 

• 0* (*jj J^ 




cnp 



^jlj ^ 4 -MAjJJjb^J aL-^-I <UoVl oLa<! jjJt J <Jj^j 

jf _ Jlill -L.G. Pocock’s £jSy)) <Jyi ,jf ~* Jl olSjJl 

<J ojjSJtll ^L*Vl jlj to-L-XP OjJlU ^ 



>o 




<LJL>- <UiUi>- j /^Lof ^A (( A^OjV i )) 

! of ((il^S^)) i^ji K4**j£jVll (J ojjS^oll ^jSLa^J <+^lJc~*a 

Vulcanello ^JwaJt jlS^Jl ^ Charybdis ^OjjU- 
Vulcano jl^Jl iji^r ^ Scylla 
Lipari <jj LJ o ^ Planctae 

£ 'Xi . ^ • L? A % % ^ 4— -~OjV I OolS' U b|j 

o^Sb b ^>*Jl ^ cJ&bl <jJl Sjjjit-I of C(j^Ui cJlpf 

Ob/Jl (^^-f Lf* 

<J ^JwaJl olS^Jl 4-i ^JJl jJjJl ^jUi o p 

sS # 

Ji iJlSjJl oUjJLaIIj ^y> 1^ O^i c^ U ail4 o^>j>- ojj-^ 

\ \ ^Lpj ^ . (j ^ Y*\ ^Ip <ui OoO>- jJI o!jL>iaJNI JtA>- aJI ^Ju^\ 
Jjuj- br . obT>Jb ijilS* A^bJl obLxjVl oulSj i ^ . (j 

of &j> m (ftt - f-J nr) (Strabo) jU^Jl ^jll JI^U 

^>-ijf fj cJuiSl 03 of, ^ . (0 \Y*\ ^Ip olS' o^^A-l ■ 5% ^ 4 

.^i J J JjVl o ji3l 

jlSjJl of (Jio^olS^Jl j>fr^ J-O J j>* of 

Ol j>® jj^j of f-* *• OUJj (J ^j,0jxSj Jj olJj J 

jgki aJI *jf~ br iijA JlS^ J obL-j^l ^ Owbo^- ^obb L iwL a c5^"f 

IJlaj . ol?* <Jp Sj^li obbwjl aJj>- of J <^^^0 

.(^objJI dJUi £*djb J^>- *L>^ ^ \ <^f b 

obll^Jl J bjj '*— of (J^bJl ^iCO 

j^r if)j (— ^1AV ^ 0 ) «-^^p (jjf -Up < u^l>- 0 

obuJ ((j^b jUl LVjis’r) JjiJI f^jf (-^n^t) 



uyjtj^?\ \&^jy •*£*** Ijjyr 

i-JU^Jl D ^iill of j^p l 

o 'jij>" Oj& of jOaj ^ ^rr o^'j 0 j 5 i La of iJUj jJlj 

iUai^ i^o^“ W*^' JoJlS' ^l(Vulcanello)^Ju^lol^l olS^Jl 

AjJUbLJLa 4>wJo cfJJ^ (JUS 0 j9 Jt^T of OS^J . 0 ^ 0 ^ 

^jA ol^ji #^*jJIjb (J,| ((lo-w^)) ^jA ojl>ol frbjf Sj-feUaJl diU 

Qj)j^- Laf . *ui a */3 1 ^jP 1 O^-o V (£*Ul 

4-Jpj tj^Soll ^ ^>*Jl Jjj^JaJl ^jp \j^jl£ L/° 

Ajs. j L 'i wvo ^£oJl ol^o^l o»xaLv%*^ 

^JwaJl O^/Jl oUL> AjIO>«j Jjlxdl ^£j^Jl <o^ j - ^ ytt Lai 

. IL^jCa Iji^r J 0\5 ^JUI (Vulcanello) 

^p 4-jjIj^JI b^J^iLlI *\^- La Ls^2j 1 ^ ^^*Jl jL^l>f oJ^ 

^v^j) : (j j£J\ JjJL ^ <Jlj>-Vli Io^j ol£ ^oJl ^jJl aJI <j~^y} 

oLtl^j {j* Lf- ^3 ^ij t a!> J&- <j$ji^r\ ^o>-l J jLJl of *wJl>«-*Jl 

(IJ5) y£j ^ ^jJjf jt-^L o~w tLJjl Wc^i L«j oL^>j^-l 

LgJ-fef o^j t viLLJ lO OLS' aJI a^UU-I AiL-^Li OjS'i gjJJl 
. ^^«Li| ojJj^li Lgl id>* ^>jUd ^IjjJl ^ 

0^^ of 0^ ^ c3 o j Sa& a ^1 j^i ^ 

J ^Ip ^JlJl (Orosius) ( yy )^j^jjjV g^lLJl ^jlJ)) ^pL^ jp Jb^f JlS 
^Ijf ^JjiiVl ^b£Jl IJla j* *^J t O jilt 

Oj Jp A_J^a ^L-il^lj (—A V*\*\ O) aJlILj j*#\**** ll ^jL_tJi 
(J AlP ^£^Jl JiJ Ajjlillj 

. ^jp < to'>\5 tf-Lof lAOj>-f 



Ji y* ->op ^jLj» c-jIxS' <Sy^3 

m jfij>J ^Ais^ aJ C~J> j *. J \^i I 

0^ O-jjL \s (, ((Ol^/Jt AjJl J^ij C LjI 0^ j> Jp ^J0y*pl jl oJj& 

JJ* ij-J^Ul AiUl J a^AliiJl <iiSj Jp aJ^jJU jJ jlSJJl ^JLk^Aa 

lO* J ^jjf JjJl ^j^aJl j ji - Jl 

: 

JJV3 ^jij^i 0l0l5 (^.(j Y^A J[p-) oL*jJl viJUi Jj)) _! 

<sZ*>-y>-j , lj- ^ jJl jlSJJl Ju>* j-*j J?^“ ol C^lfcj 4 Ao«laP 

# t ^ 

I C-Jj>-li l Ajlp C~*i$ Ai^fr J yjij 0!^j A^a 

(*‘^) 

aS^o A*jj<Cj-Uj jl^ajjJl jl£ 1 jlajjl villi ^A*j (Jj# _ v_J 

J—r (Lucius Orestes) ^ (Marcus Aemilius) 

? # 

aIa c^>-j>-j lJjJ-Jt tjUl aJ ^jJl aJULaj ^JJl l^i 

J! JW pJi J ^j^Ul . aJp ou^ij L« oj_/u 

> J* <3j^' <_r^ J** c3 (Lipari) ojJ 5^J>- 

.uilj>-Vlj a^II Ooi^ (a!>*L*<) AiL j Jp olS* L# 
jjL>- ^y> J5 J-LU»j t A>^al« till aj>-j Jp O^Jai jLJO 

Ij^"’ ^1*^ ij C frl^il ^l^^tiA^i*tl OaX*** ^jA ^AjUl ^jA ^-A^^ll 

(m y>) «U? i^V ^15 

Ajli-^A) (^jJl jliJJl J*>- J^lil (^.<j S ^ A jLajJl OJJi ^J)) 

AJ wLo (jl jOJU J^L>. AJL* c Aj <-i^ jaII aJIaJmIiI 

. (Y*i * cr^) OjU?j c-AiwJl (Catania) iJlla3 

Ji Sj* Ic^jj J ^ jij 

[~Aj}j$ Ajt»L>- A^lSv® J AJijji>tll e^ll^Jl ^ oJbyJl io j^Jl A>t*oJl j jS 



\A 



^ J ^-^j(X > 993.712 H. pi)) J 

44 — ,ijVl ij^£ £jlai> ^;Ua« Ifif I^cIa^-I J j>-\ j*£ 

. < 0 * 1 ji j~*JU oUwi^Jl ^jA j-JtSvJl 

^IjJl OjiJl Ua«t*> jl5 ((jlSjJl)) of OjaJI (T) 

((O^j^Jb) AaLa» j , u>- 5Jl>-jJl **y^A t ^jxJl 
(J y^J^i oil ^ {/* oj^p pj <iUij JpU^ j^a!1 

JL«J oljLiVl oOa Jjuj . ^ \ A 1 \ ^ — aoA * oU^*j ^ ^ 

Ol y^**J iJLft jj)la« j AaIa^LI 0 A*j£jUI oLa»IjOJI A<o ^ 4 o^*j 

. aJpLIj 

O^jrfJb) of ^Jp <L$IjA^-I j^Uiil O^.-L-S'f wL_ 5 ^ 

oJLAlill Jp 5^ ojLil ^>-tj tolSjJl <j* cJlS’ «jJwaJl 

j-^saJI (J OjLil Jjfj CJl5 j^U^ll (J 

c<LJULp Ji?4 (Frazello) jJL jly < 01 ^ ^Jlll J cJl^ Oy^jJU 

^lp ^»lyj J-* £-^1jJl <J j f j i a jLpxijVl ^!^>J & iJl 

^p ^ad.:4 JljLo Vulcanello ((jJ^ai\ oLS^Jl)) jl aJ j-S’ij t^tll 
O ^5 Ojw olljjlSjJl ji^ . ^ ^A Aj < p oLxj ((O^SjJI o^jJ>-)) 

. (LaJli \^ ^ ^0*) jl»jJ! diJi ^4 

0^>- Jp <0 «ol^Jl)) Oljji! j^Uall u-A*pj o| (f) 

JiUJJj . o^OT O cJg ^-A-Up olSj*Jl l*iA jf *AS^j tjvSljJl 

jUl {jA j»Lp-f» l filj ^Jl iJlS^/Jl AJlijOi# j»]a^> viUi 

^4 d^oll oI>"*aJI Sjij (J ki-Ui \^ K^JJJ 

.©jl>*i;l ^p iLiUl aJUJI ol^Vl Jj tA^Aji 



iJlkl ij- aJOp? jjjn Jt £* jkZ ^iU?jVl oJlaj 

W j+>- y^»\j ^\AAA i j~b~S'\ f j U gjiJl t jLSjJl dJJJJ j[>Jl>\ 
oL>o olj^i 4^>-U^? jlSjJl jL>o3jI of dUS ^jL® 

iJbdl 4 jLxJI o! jUtij'yi olj cia^lj o-Lwo (j ji ydJ L-idS* 

toLSjJl JL*[ 4c~* j l*j Jp ^jLJ J iijyJl j| cot Ji 

^jUaJj (Volcanic Plug) iJLS^Jl oIjlJI iJljl Jp oijUut^l dUu 
Jij .(Bombs) iJlSjJl JjLoJI ^ iolx*^ ^p j ^£ oj y^> <j l^lj i^5v® 
xXjISj t L«oi *\x*\x^ olSyJl oUjiiil ^d>-| ^Ujf oJJj 

jl <j-A OLv^J t OyJdj oUaJu* j*jJj ^ ^+0 ^jA 

.(Obsidian) ^yuJaJl 

4jj30X® 4j^y 4 *>c^ 2 j N (jl^jl I Ojb jI>*j 3 j! (jl jJ jjcJl 

^y?j k>-!Aj (jd'ljJl (J (JLA-I ^ ^jL>- 

i j>-l.5 5 J ^ «/3 « I ^1 JS^>^ (ji J jej2jl jS" Jju (jlSjJl 4Jb^$ (3 J& 

£ 

. jJl kdJl I J-f- <U^l>- 4 jL^ ojjbj . jJLUj l>t-s^lj 0 

OJlS" aJJL^ 1x7 1 O^jJ ^jP jt-LSo (j-jt d)l /JJL 

t P^Jl <jwJl (J 4Xo IjU ol)) 4-i Ifc^S 4_^l>- j^Jbf 

Otiv? jp 4>c*J ji ^X>- 4X^p-1 ji 

JL>- j (jlSjJl dlta f ^jA 4j^Ul ji ^/XX IXA 

. ((Ol^/vJ^ 0^ I XA J>«j i 4j|j^j 



J-Si {(OlSjil)) c^jo^ ^ ^aj[^ai^\ dlij j^l 

. 4j 4jj|jl ^1 jJl ip^ji- jp |jp ^»X>tXw^l 

olS^Ji ^jij^r <J ^ <jk (t) 



(JJ j jp jJj t Jj^*“ od)d>- ^b/il 4 j J 

. jJL*ll dUi jlj iijA-a J-)wl>tl!l A>-J (^^P 

J Ojj^JI (J ^ jCL^I jbl*l Jp AjmUAi^-^I aS ^ p*» 03 j 

AjjJbo (J^gpL 0-«lij c ^J uIaj ydp *^>bJl Oji!l <■ a * /?™ * 0— *j oL-SjJl 
^JJl jUwijNl dUi J5 yO d~>- j ^ Lmo ji dUi of J^P t A*-^jj ^L^jSj 
. iL^Jp oljiwx Jj^o Ooj^SOl J^-^d Or 4 iiLft d*j ^ij ^ AVf ^Lp d>Jj>- 

£ ^Ja«) j (. (J J^LdJl olj^ “^0 

ji>-f J> Jp ^1 o*JI olSlL^I JP 0J -^ 1.J LU- dUS 

l^ULdJ ^b ^Jlj Aj ^>«-* 1 ® i Ai^x ojjJJ ij? j** £j-Ua)I 

LUS' *| f JUJl d>-f of ^ Ob' oij -j ^* f 

.d^cJi IJlA J^O AJCS^ J Oita JS' ^SU^-J Sj^UiH oii o^if 

\jA+i0jj [ajJl^j ^ SjPUaJl oOa «■««*> ^ j 

d> jjJl jl ^-1 ^^p J^>- ^jA ds5^ Li*^j JISL^I 



oujuij _ LJ U 



(j^j L* Ob*y ol j^J j\ j>~ 0j£~\ 

^ * ' 

<j frU- tJL>-l \j oj^-\j ^^3 O ISU t 

( ya )^jlj>Jl 1 ^LxSsJl jIjJaS' ^jJj .1 p S j-^u Oj__dl 4 *.o 

• J^' lh Jj 

(">jLi> juJu ijjVj Lijij^j us 

pJLp 4j^jJUj t t L«*X>*I*<»»I Ijla o^pUJli 



. 4 Jw**j 



cjULj 1 ^tS* o j>*j ojU>- oli tfil o^-l Ujjju <J frU-j 

1^15 ojU>- L$lUf jdl 4JaJl*Jl UUaJl (j\-vijVl ^ o j-£~\ J^3j 

l ^ C C-<* l ^ P’LwwJ I L ^ ll^* 

^y» aIsJLp Ljl^- Ly tjUL C*laU ^ts' J/yi JUf SjU>- 

. ^ 1 ^ * j 1 >bj o^>S' t ^ L$ 

UUlJ <— >^P <j 4iUal o^-lj 

1 ■> 1 */3 > ^jp 4*^w*>Ul f'tj^MiJl 4**JjL«Jl jj>t^Jl 4^«^**JjJl 

tJ\S1jJl oUy ji?U J^>- t^jVl 

«■( <J 4jjI eij ^laJl Jjlsi (j.d.JLo j^s<aJl liUi ^ 1 d)f 

ci cii #-LuiJlj jl^Jlj 

a^S\ JLa j\ oJj^a jj >*~& Jl j ^o Jijc tj # jVl (J Sjji^ 

^p UaJI jl dJJJSj 4 4 ^jLj^ JaLiJJ Uij (j^-i 3j* 

.JtVVl jS> 



TT 



oLliSUl ^JlSI dlSi ^ [S _ S 

((Oj-j>-)) ^Jlia-sa^ ^yL ^ tSybUaJl oJL* 

# 

AJlwiiJl JaSlyM J C O oyj^-l <J L^l 

\j ^SJi (jy> Jyj J?°3 

MS IciJJ . ^^((<JL>j)) lg-*^*j *j>*i C^wJj Ifc* (( fr Li>^Jb) 01 

AiJUl P ^yi*j Jl£j . J^J ((<— i>^Jl)) {j* Lj-L^jf 

*L>JLilj l j* i\ y>X-\ 

Ojl>t^ ^ If* 6 j^L> J^aaJJ^ 

SjUJ-i c^ ^y>j%^^ii\j <jcLU\j iUJI J ^ ^ ^Lp 

Jiu LJU & j£jj t is y£*j Oj£j 4 *}ft**J 0j£> 

*Aa^> IrjUc-j < ^1 {Qb ‘ ^r-jjjj (JlJI i*ij) ( *^JL| 

.<^£11 y, J-UJL dUiJ bu; c^- ^Vl iijVj 

^ ) s Q s 

p_*-l> liJb- Oyy t» ((CJ-I)) j «*Lb-pl)) £^Ua*pl> -Uai l^ijj 

.(Desert ^j\j9^a\\ £jJl)l jt (Desert Pavement) gjjl j>^al\ ^L^fJ I 

.Armour ) 

«Lj j*)l 4__i {j* ^^b«l (_j jl 6.1 a 

_ > 

^p t_..l.».^ i3jj^ *jila^ j ^y*^y. a*LLi 

<Jj • ( ^ j*-*j bj**) (_^jl)i jaJI l $~«— w Ijjij jIj-aII Laj^>i-^ 

lj <dJU)l ^jA \&y*£ *^\y 4 d l fl * 4 

4jlj-oJl JjjVl ohj_j& jp J t J-r i>« 

.1^ iiJLll jj>wsaII Jy^sf (J! jwJ aJj>Caj 4jjU J_pt-^3 Jy» l ^ o l a«o4 

jjiiytf (J Ji*lllj o^o— JU jjJJl iL<ajl jjiii (J OjLioj 



rr 



^jA ipjjJlj * ^ry lc^ cC^JiJlj j!j^j^ 

ol^ilt ^ j/a**/a> - £*£* Ls^liI v — Q-+p jJl . 4-Oj jJ 1 

jjj\j iojiJl JLA-I ja iijiL 4 Laj^>w? jt-lajcoj <J i*iljJl iJui-l 

l£^!j cii <JLx>- aJjlSsJ iojiJi LA JlL® 

. (f c Y |%ij Sjj-^) 




OijVl c<jjjVl Aiku - jl^aJl (^) 




H ^ cpLr*-<* '*-*~*j (Y) 



Yt 





JL>u . (JL^ O ^aJ! ^ (V) 

1^1 &j£-\ lj\>^S l^jL>t?- ((o/u 3 l)) ol Uaj? 

<J COjjj . o^>* (j5^ ®j— r* lII v -*s 4 i ^ <• <j*bl 

ijJb LJl (jw^il ^ ((jio) ^L> (Jj . <-Lll 

0 $ 

Jlij ojU*^- C»IS ®j>v> ,j*J Lf** ‘lr^' dr 4 J** # -0“^ “^* J 

.SjUo- oli ^jf Ji <lj il* ^_j (*>' oArf cS* 

.(™)i_l+Jl >jVl Udf SjdJlj 

• ® J -d ■ (^1 Ajf 

^ AoUa^Jl Md.lall i5jJU La DjiJl jt O/uJl ( j^o ',j.si~g[\ jl5 jj 
viUJJ UJ j^*~3 t i~J ^LojV o^i) o^t-l j 

((4U>Vl)) ^P*b l* j^j tOy*A>«JJ c^jUaJI ^a^jVI OjJJl ^>*-sa!I OjJ 
c Jfl^L****)! ^^*31 1 *Xa ^ .(Lichen) 

. Lj-sA3l j^J 5j:>jVI <J -b>-^j 

iiJal4 J Aj^jVl Oj^-I <j l*i* oJ^Li -Vij 

To 



0* J> Jp dUJ^j j^Vl Jf^ J^l 

JL J*»f I jiyu J, <JJaJ| jf jJ J is-jj ^JLj 

. iLfcj J jV jj>waJl 



4 C Uj ^ ^ / S ‘ cW 1 j Oj&y jl^U jf 4 -yJI 



(>*V)I 



■ v — J yd *LjfejJL ^ Jlij 
ijji <u7^>- ^ Mj U-L»J LJIj jf ^ Jii ^jj| ^!>C 



tliLL)) £Lj jjp Jf. ^ys XS. IIa aJj 5 Jp oyl. iijjtJ ^ 

jf iJ^f ja« 5 J *U- jij : Jl ij tjU, L$lS' <-LajiJI jf ^SUi <(5^*11 
.< rA )^oidl ol^Vl J ji ijjlj tJUjJl J M jlyUj jbp- 



jp S^U Jl£jif 



c$ j^j o^i-l jl Ij^Ji jl^l jf «-^(Jl oJisi 

Jj <J^ UiT^ jj£b U Lfi» jf Ml . (^oj.ijii.wo e^UJl 

• ^4?H j^**’I Jl^-iVl j*-*V o^J^" cii j^^i L* 

o ^ 

(Lava Dome) \ o j*> c^aJl 0 ) 

J Ujjiw jj5jj (.^LjJjl l$J jjSb jjl t J*J# L^-j 

O* ^ ^ ^ 1* *y*A II jf jJLjj of^f 

J^^vf^aJl jf J^UJ ^L^Jl tlji»M l^lai iJlS^Jl oIajjLII 

( J^il x*^to j»j 4 j_^L — II -U — Z\ 4^L>«j j oliLLJl ja iJlp 

ColS'ljUlj (Dacite) C^LloJlj (Ryolite)CuM Ji l^l U £j> #J j^, ja 

.(Obsidian) ^yc-laJl ^-U-^Jlj (Trachite) 
O-ill jj Jjj iaJl J eyiUkJl sijk JjU SOaLLo j^Ujj 

• ^ ^*fd ' )) |*-^b iibsA 



(* * ) ; oL*SVl diij y* u^y uy. yy -xij 

ti *J J~> oUl jy J* oLSjJl iajjUdl J 2 jd\ ftfVl - t 

/^P jLaVl 0&» ^ JSLlJl aJpj^ JMj £+* (J-^ c/^J 

. o ^ ca -° u 

oUlSj . ( t ' > < _ r «aj«>l j lj>- Lf- lt jl 4 ^U<adl j\ toiUdl - *— » 

. oljl~&Nl Js>jJa>- £“ Jjll ^ikil 

u~>u ^L-il a*jjI jJI «-l*> f*-*~* *^J 

Nl o^i V oJi* J5 :^Vl J>\ JUj .y^\j {\/S\j vlilj Jiil 

(.JjcJl ,j^ *_4^-lj (.hy^J ^liyl <ui JxJl; A-^i J*Jli«Oji-l JA 

LfitS" AjjdU dr 4 ja 

Jl£j»Vl e.L*> oL» (J >* 

i^Vl A^i ilaJjJl aJUaII A*Ja5Jl ^jVl ^ of # -^* - dri' j^'^J 

.j* JUj t ( tr )o_ ; J-l ja J~«I **!*» Jc*J • ^t -* 1 ^-r 0 L»La^- 

.<“>JU; ^JLlj vJ*~Jl J altt s>l ^ i*k»]l J*Jl :aJ S y ^1 
I /»-> • oUj^Ssj ,_^f- AJlS^Jl QjjiiaJl villi t\y>-\ ((IaUa>- (Jj^J)) • ‘*-|yj 
jaj L f^ij>r viL-U SJLlj LfAdjM >^" 

. l^ oLJl ^IjuJI 

J *U- \£ LaJ JjU y>J .( t9 >JxJ' Ja laipf ^jVl eiiJ-lj 

• v>i' (J^* 

: jka^H\ JUj .ijfi- j\ J ->■ JL- v_jLI J5 £j^lj 

ol^Vl Jp I*— »Vl iJLft jlk; o' .« (n) -^J 8^“' i>» J~^'» 



TV 



J iJ> oblo^lj UJf S>l ^ air ^ ^ 

^ ^ ^\jj> hj jbC- cJL oij .1^ U^aJi J^JI ^J_| j^ 
I^JJ ,«jJi)l» ^-1 Up jjilk Ij^ii C( ^jup JiUJl IJLa ^1 
a-y ^ r JM J* 11 Us» JjLw« J^Vi J cJlfT 

S/Mj c^LUJl oJjUJI .(* v >ilJ.jj| s^L| r^| ^ 

N cijUJ-l S^Jlj ^jVL ij^il ^ Jj, UiiLl UUI ^ *S^I 
^ i^yj. ^l ^Uai^ ^ J-i Vj J^ l^j 

• (tA) UJ J>yo 

*j>~ c <J^- oJjJ^ ^Ilal frUap| 

oU-l jt \^ . t$iy jw Jl ojUJ-l ^l^sl J^*; U-?- tUj^pj 
cT 4 A3jJaxil *lj>-Vl l j& U. b .' tf ’ dUJj . LjJij i»JUO L^j ULUl 

• <J*b**J jy*i j*-~J L? t o^jlx# < ~r~ ‘J.A* 



**A-y Jj? Jp £*^ t L ^S* tiUjil *U-l 
V U^* S>- jf >Ui J l^f J *U-j 

^ Jl*4"l IfiP <— 'Ut^J t«J-| k>— j ^j6- 

W °J-> J l^f Ufljf tJU- JiU i^j. S^aJl 

.( 0, >SjUJ-l UJaJ JLJ 

J v4- ( jf <y>j « jUi» I^J «*jiJl» o^Ul. -Uj 
&* o* ^ ^ Jrr J 5>Ll Jp W jik \f ,s>| 

.(°')eUl 



TA 



La jL JjiJl t iJl wUll ^Jlj ^wLAlll ^j-a 

lLUj 4j ^aill <1)15 {(OliiJl)) jt ((^>waJl)) cyyJl <uAp jikf 

1 ^ 2 a 1^pL%wI c-aL^ ^Jl cjl j ^- 1 <iXL k^j o lyJLnil oU^aliL-1 

oUy Jj jLuf ijwaj ^p U^kS ( Crater ) oj^w* yk- jf oUy 
Laf LL^f U^ki Jvaj (Caldera) i**kp 

. Ajjsj-jIjL-I oLJL>aJI kliJj oLajjsJI <JJJj I Jj>- ^Jp e-i$yu3 

tJ^U- 44 k \a <J oIajaJI oJla ^yA «-Vp <Jp- <*j>jaiJ1 
J j+pjh <j^*i ol^jiJl ciilj ^o-L* Ji*>- ku*j ^yk 

ij^i £4 j IgJa^j <Jj tL^ 4jL*P Jj^k JP LfoJj 

- s ^ 

*djj X? Js^J £j'>° 5a> ^ W: l^' 

tiJlp Jajlj>y 4 j ji!L 4il>- J^<aj LaJUp 'i/j 4 j jjiJl oJjb 

U5jJI JiLdlj v^l oliJLktl kJl^Ll Sis 

Oil j*ij ojj**) U^pj (Pumice) iJLii-l jJ>%^> jf u-iiJtj (Bombs) 

•(* p-l > J^J 




'^/ 



lAjil Jz±£ *~.j (t) JSLi 






JJlSJJ I oU-yifl j\Ma Ja >>i - *»U-' (*) 




( yjl y Lji Jl (° ) 



^ jj| ifcyjjl dlL' Lit (Nesteled Caldera) iy&Jd oUjiJl y«j 
J^l Jl ^ Jj^\ o>! I Xp iJljJl iy l*J 
iy ,y» \3u* Jil y»j (Vtl j*ij hy 0 ) J* ° a* 

JL3J . iAyiJl jSy yxJ JJ l$ijyrj J IjiyJ ^ t ,_yJ' 

^ ip^f lyp ^ )^AY ftp wjf oIpJ-^J iyyjl »I* £~+j» 

r* 





Oij . (JjUil SJS* ^ 1 4-A^iJl 4ilk Ajjl^il j2l!l Jl 

( ^ ^AY) ( j^-Jlj jlo JIjJj {j* oldiii)! dJLb C-o JL>- 

. iww»LAI <LJj>jVl 4^JLJklj (J <u-s^jVl olS^M ^j/2*)j o JOw? JljJjj 
. ^iUi j <jkL iJ^i5o <S j>- of Lc 

<L~J J> j-ii i>-jjj oLlI cJl*Jl ^IjJl ol 

i oLv^JJ 4»LoLi-l 4*jj*ujj}\ oLflJaJl If 

L-^J /° T )<ukll ^Ja^J ^l*Jl kj*J* J C^kil j^Vl 

. £jA 4jlk Aj ^ 3 cJL>-l J Ia3 




^ 4 la « £ aJ15jJI <La^aJI i, <LU? <0^3 ^ 



# ^ 

J dibs’ Li*^ ^fj oUy iJbA 

aajAJI t U jf Uif oj^Jl j • iU» iji JjJ, Jl^i £Xj (A) (*ij 

. Oj^-I Oj>- (J jUa^Vl ol~* ^aJK- j 1 4->Ju <>vw( <b^ 



n 






i_<u» ji Ji -i>-t (V ) 




Om J t Jib- <.Xj l}j* Jlf-i j **^jt **J* (^ ) 

^ui wb 



rr 



tJJill IfcU jJLLi ol* y 

^jA jjlJl t Lp^j <i> i ] a «~A ^j>%+p]\ 

Sjj^aJl J oIjLJI l** Lf^jfj <y* L^liU- 

. <La^a)I oj*A la ^P ^j ^LlpVl o' ^ki (^) ^ij 




Alia * 4 c-L 3 Jj y** Jl^-i A>ila.M4 AolS^ AAj3 (^) 



J^Vl oJlA ^P Uli jliiStj ^>*-naU ^Ju^j f j.tia.Ai j 

(4»L^a/) <LJ <jp ojLp < j*4 * J j^>“ 0 jL*p 

. ojl>*i-l If* 1 iJa; 

j} oLllj ob^®l ^JJ A3 Li- 1 oLftjiJl oJjb JjL* jf ojLi^ 

(Crater) aJLSjJI oIja^JI JbJLp ^UJl Jj 4 iJ*j j^Jlif J cJl5 
J (Oregon) ^jjf «j^>v l$iLi*f oUy jJl Lakes) 

jaj . Ullajl J a-*-j J (Bolsena) j (Avernus) j aJ^aVI ol/ifjJl 

JIjLj oLxij ja J aajIjJI (Tuba) o^oxj dJUL» j*Japi 

. Qj* ^ • • -J A>-Lw9 jJLAjj C 0 JklAy** 0^j^>- 



TT 





(T) 



jU*i <^i)l J^l OyJl ^Uil J-o* (ij- ( 0 t) ir^-' J* ^Uai^bjJl 
ejLib Ay. 1 , ' 1 «-Ul Jp jjillaj Jl 01 jjJls-j • IJLa A*1 P 

(Vol- ij^\j\i\ -“j! . /•»* jA JLa)I la jl ^4 ^sAdil Oj£> 01 J*K^j 
a>o Sit Li JiOiJl iJljia— I ioN JxS' jp SjLp canic Diatreme) 

t jiSt jl y^j jbuVl y* oll« <ju bkja> £j\Jvj tOLS^Ol 

Js >j jixll aJIj| J A^-jlil-l oLL*J«Jl ^1 >*j A>*,Jj 0 J&Sj 

(° J^**) J* Lajj^ J| C^^d ^ t aJL^JL la. > 0.1 

.( 0 V >dUi> Jp SjO^ XJLuf ilL*j 

Jp (Dikes) ^Jaly UL>-f aJISJJI aJJI jl JtjJl y> a^-jU- ^JLuJj 
. Ip 1^5 j 5JLM «Jla Jj t( 0 A )<L5ijJl jl JL*JI IajSJ* olpbuil J^Ji 




JLjjJI (o) J$Li 



j*- £j^' <3^ tlj^>- ^Ji Jl^r ^ toyJl 

• boj^ J jjo^' Jr^J ^bj*" v^ Ji J*** 

jj Jai-I oJUi JjIp Jp io^UI cASlSJVl dJJj ^\Jkj 
Ijliil b^iStj Li^p oliliJ^I O-Uj oJ>f of jp . jj^2aJIj ^jV I 

<. ^^J,lj <ju^^*Jj^fl (J oliJLj tdJliJl ^3^1 (J cJJ^ ^1 

^>«Jl ^jJL>-! aJj 5^« AJL^iNl jaJI <i^SsJl Lj- 3 O jla . t) ! jJl SJv-iii (J 

.y-Vl 

J oJLiJl OJLbJ jlSjJl ^U^Jlj io^Ul £^iix)l »Jlw OjJjj 
OJ lill J-ajJL! <L*ldl ^iiaJ I ^^iaxjj # (°^)ju ^0* * <Jp ^*-Jl 
A^jJill 4-bSsJl i>-Lwo ^ /A jf ^-j c-iJf Vo Jl^p- 

.( v >4JojVl ^jJbM jop ik£JI OJUbJ Jl^Ul jl>JlJ ^bdl ^^1 JlkJI lj 

J* LajS’I J^ a ^ilaJl 0-Ujj 

• ^ L^^^p ajIo>- ^J-P (JoJ O-o Jji-I 

J j**- (J (tjwyJjAl) aLoJ-I ^yllaJl JjV. 3 <jj 

; ol5 

jlj.il SJp JJbLl lijb <J j^j ; jl j^p - JJi^ (> 

(31j tjl^P (jjjiJl <^j^“l cii ol>jOll jjJaJ aJjLa^j 

. A-J^jUl j j^ ^I I O^I^j Uijl 0 >-jj frljw? ^® 

^j^r 0 >jj o O p JJLl~l I Jp Jj : i^jU - ^Ij JuJa>- (Y 

3j^i A *' } 2 *' jS\j' ^jl*j ^ij ysP 0>! Jj jlaJl 

jj^» ^ o-U cJlS' Oij 0^-> ^L«j l j <w>< 



ro 



oJIp yu&h\ ^^3 *) V I A^^o-w*Jl 4-^Ulail \^ Jl 

. AJif <ji\j oUL ol j^JLS' 

J ui^L^I w>j^I ^ JJi^i li> :^taj - jl—o JJa>* (V' 

1 jJb *iajy^ J* (jSj^ J ji V JiiLij 

• (u - *^ J JjiJ-l £»jjJ 



APj^-£- JjI>- A dla ** J J*>- (j-* J Ji ^Tyj 

4 jI j->- Jp l^-lSw» (JwL olSjJI oIa^aJIj ^LojJl JajjUs- <y* 
<S^>- j>- l^l* t^UaJl cLlSS UiJ^ t jy^~ J Ai!L<*jdl ^jjVl ^iJaJl ^ -oJo 
Ja*^j J J| ya JuS aJJ? y* 

A»o*\JlI u¥. cHjJ' Jdj^l c/y^ ^ Jlfr O^fi 

L^Jp 1*Xa J^U^| J*J^ ■ ® ^ *^5 J wiur aJ*>- <lL*«Xw»* J 

0 ^! O^J Adilitil (£j>^\ £ja]o}\ \j ^UjJI j jJ ^j\j A>c*XJ *l>- 

. <^l ^ .wJ t OkAji»L^ oj-l ^ j>*^a 

cLLft^t c)t ^i <, AJIg-iJi jl^J-l ^/J y*j y* jJl j+/a*\\ jCjuj 

(\ij^ TA or °t\ H) dj*j ff J O' * *) Q^' 

Q^iiaJl jk l *~j (£j>-\ (Jj . o C^>tdl jjw^Vl £tJa~* Jj ji y e~Jj 

J ^ 3y aJLSjJI A^iSjUl 

y^S* (1)1 LJJ^ ^ 0^ Ajj^iP oliU- L) J J oj-l ojlA oI^IjduI 

. cj*yf a^jjI jjU^ji oL^ui 



J -tLiJl oljj^o lL->I j*}\j ^jLJI (w^ U cJL>wj jlSj 
Aju^aJI J aJIjJjJI Jj>“V i ^-4 ^>-^p ^ a^j 

^lp , {J^Sy J^Lio 1^3 Jj^jJl jjJl cl^lA>“Vl <y^*\ ^ry 

y J*J cr“^' O ja ^-bJl gjj>- 0 ^.)) ( f >^®) -ao^Y 



n 




rv 



(O frS \Y i r f if*^ 





^Ip Jj C~Ji ^jJl Ja £-*JJ 

j^tJl J| LAL>- (J d*^P iJ^J^ j4^^ (^Y^t) 

(^Yo*\) — a*\o£ ^Ip Jj . ^°^(( jl^JL ^JaP jl>o L^-« JJ-^ 

tojjJj io jJ.1 ^ jS ^jJ-^aJl *X>4 JjJ^ Jp (jj^Ji Jb-j^l d^*X>- 

ial^o cJjj)) (fHti) -MtV ^U- Jj 4 jujI 4jly dJJS fbj 

4 iSJ-ii aJUUI dllj J oli>j C^wj t!AJ ^bj fr\ c ~Jl ^j^Jl 

. 0 V ){( JUi-l £jA j\>t£-\ J| jjp £jA -^bjJlj Ojjl^wO 

<ji j~* pi J JrT Jjl3» (f ^ °Af) ^lp Jj 

G / / 

. 0 A )((pJaP <l)l>0 0> £j>j ^JaS £jl JJj ( Ja2J ^JjJl pJl Jj 4<y> 

t <uaJll>*Jj 4^^-jJ^J-l 4j^«j*lsll j^p Lfcjljr^JL^ij ^jilaJl o*La Ujjj 

j^JLwwo ^ocJ yCj LjAlj t <uJaJ.ll o j_A ^Jp Jp Lj^jJ->j If^JLi 

|^jj p5^^ 4AlaJtl 6 *La 4j ^LqSj ^bil £J*AjL1j t l g ^ 

^ ^aP 0 1 J| ojd— . ^£*ajVl c^ljl a «i a ^l 4 - *. * 7 

jl g~ « *>1 ^%»pj ^ I fjwXi I ^v9 wLi 

. ujLi*JI (JjX^cJl ^>lja-sa^l> ji^> 

jbuVl obo ^**aj lAjju,al ^LJ M t 4^-LJj J ol^J-l ^boj 
Ljj^-j o^jVl J Ia^IjjuIj S^J-I ^aj j^l ^laJij 4»*jji! 

JUjJLS’ c-aJ| Y i ) JspIaj Zj>- L^Jjj . £{j* jbjJL£ l_aJ| to £-Lj 4>*LwO 

(^jy 

i>jiJJlj J IgAjjjJj jlj^-l J <-;jA Jl ^-jj ^ij 

. . Oydp C^iL L-dbalj . o j>- Sydp (jlc* bi 

Jjkj wijjUJ-l ^iljVl jJajt4 y£Ls> [^jS J| 

^jA ojj^ll iuJilL ia-^ . <uJaJkl dllj J 4-s^djJl jlj^-*Jl 

oJla ■^jJ p r> U*J • Ir 1 "' J f 25 ‘ £f? 



r a 



^Ull jiUail -b-t J ®r*^' 

dJLL" S^j 4 S^ Oh^‘ u* P^ AtP*eij>M 4 >*>-> ^ 

sj-l e^-t Jp c-y«Jl Lfilk; jjJl aJj>J.I p Jl *V - ^' 

Jl jJ r \ Lf*iy> 0 ~p- o^ 4 -^' «HLrM jIt*" Ji W* - 8 a;, "l^' 

. i*jJi!l 4 —j*Jl jiU«all J C-*yP (^1 ft^Vlj 




Jjdl (£S^) viL^U a 4 <- 1 / l 5 *J 

Oh ^>«Jl J>-L— ilJU«l Jp ; ialfi |*Jsl J C^O-l-P y^P 

,L>' °M to j °\V to J 8 ^ 



,( v ')(J>*rf #j^) J^— * (^ 

JJjjJl Uf . ^iJl Sp>- j 5 ^ °p\ O’ 4 L}P?\ (♦-“~ 8 ^ 

^ ^yJi ji^ Jjf t|yr^' sp- H P 2 * 

.^Ldl jU^ y> j'>> dr* *M> c#*J : ^ u • k riM-' Vr 
41- J- ij^' Jl Ja-1 j>* 4^.J^ P J>j 

Oh o^J-I oJu» £% .< v '\iAJi jJa-i yyJI Jl 0^ 

. L>- ^ °YY-°Y‘ f* j (sp °t Y to . °n T' ppb 



tJ^jk ^ S^p- £» |» 4 I *P 4 L^ ^ (^ 

JJaJl Jsjks^ OH £4 h --1*49 kUlJU^LS’ 4 a-a; Nl l^iP l M il 

.(up y\p °YY Yr - °Y^ \o to _ °n \o pp\j 



^ — i-T lj->- (t 

j^r\ ^iJl gjy t ( VY \pU jjurwiJl jup oyM «JLa 
^ sM 1 * *&*■ *lc-.f l*~U jlk ^JL. ^ 5^. jf 

)J»Iaj ay- L^k-yj S'- vu ^ -Lilj lj>- 

“ U ' lersi ^ (**L- <£ ^ o\ *ijju ^>1 dUi Jl Jjif oij 
W-^o* •‘iji '4 ^ j^p «uiL»)) Jyj . < vt )jJLa Jjf t^LdS" 

. iiLlI (JJUL; 



: Jgl Aj ij—>- ( o 

•*^ J* (^-1 - (*-^ 1/ _ o^Jl j*-L- ^ 

<J '>^-'-' r - , j . ij£-\ Jp j»— ■* ,v ^l I«1 a (jf-kl o-i-* J 

Yt ^1 ^fj—'f Jp e^J-l aJiA 

• (jS J^* • ®J0~^ Ojil Jl 4&A ^jA JZ£j . gj* J\Aji*S 

*L> Jl \jt- ihlkjj J^P oli JA c-fjXij j*JL. ly- 

djb tjl^J-l |d»pf tij-dl JJ ^JJl J^il tt-iJaJl JJ tv _J; 

• ‘ ijliu jl ji ~ I _jLy t, js\j ^bf iJip 

JlkJlj <. v_j j*i\j J _y~Jl Ojil Jjlaj a^J-l a-hl J| f jJl *— jJaJlj 

JdO^ l-C^J ‘V/-^ jf V*V ‘-•jj^ll y* ^ yjJl 

jf ^yJl JlkJl U .( v,v )a^f Jy Jl aJp <&l J-rf> ^yJl l$SJL. 
4i)l J*p *ijX>- J jbj-l l^j t jy^Jl 3 y- i^yJl a^J-| 

. <Cj jil ,ju U <»jl |*JL-j aJLp 

«jlJi;l OLsr jJlj s^ j jljjJ >1 jf O^JI ja Uil 

( f \ron Vji Yn) uy>j ^jf t- J, s>Vi tpU J^a j 

l' 



4-LJ p t Ajo jJJ ol^-*> Ip ^*>-1 aJlJl>- I oij lj 

JjjLof <*-JaP 5JjJj COuX>- JJJt {ja oUJl ^id jl 7 ^~»ll cJIj 

lAj t pj o t c-jjli!l c^>tpjjlj tLp-« 

i-Mj pj J ^ij L y>- oIjIjJ^I <t^j^I tap ^' er 0 fk*' 
Oj&j&i pA-l J olj <,*&j>- 'tjZs' <. aLJ o 

otj** ^-^y^l °7 ,J ^'^ Ij^^fj 

• <4^ ^ cJ-^ f 3:ri 

Jlj>-) l^U Sia-^U ^l>y» ^ OOil ^7^ pd 0^ 

cAlajy d JUj £-J?y ^ (Ij^LS' 0i~^ 

cJUj of Jl ilSL. r UJl cJ^lj c^y> p ij&l aJ Jl* £^y 

CJlSj .cJiaJlj cJ&ji 0 p 4 {jA ^pJjVl ^7* aJ JUj Ji 

Ulii jjiVl (J Ifj-jA oipj jl^Jl5 jL>t^Vl Jj^ oJiJ 

.Jli^fl J til T^^l ULi SI tU-i' ^^iJl of oUaJl ^Js> 

JLA-lj SJia jUl oJl a Oj^i^Ij c o^-j^ll Jli 

67^ ^lj (J t^jOS' (jJj-i ^ cijjfj T^f Tt^l tJ^ 9 

7>o) Jl^f 4-*->jf 4-s 0 j&j (1 j*uoj!l£ rn ^ > * j ) ^^7^ ^djf jloi* 

7>waJlj ^jVl ^=rj J-P t^T^ <_**J iali Ai^Pj (oIJUjLS' 

(Jjj jij c T^f 0^ of Oaj p*»l JjA* ISU Oij^ll Jil* \^hi ^J-Sj 
J 2^*>j ®t^*I OJ^P t t^^ljJl ^>"1 ti ojl>tA-l oJ-A ^ 

^jA pJaP 0^*<j jt^JlII e ^ ljJ I c tii ®^a«Jl 

JL- IS| J^Jl jU^5 »j viJUS »w^wj olJajJl ^lj .jl^^i ^Jr^l 7 ; >^l 

^ ( 07 ^ 1 ^ t N jlbj \-J> j& T^aJ I -U lj>*j ju4j ^>- -l^Jl ^«a1j>- 

jT^Oil ^J^IjJl ^3 L$ t Aa1 >- ^a ^lll ^JUCwO 4 Jww*» J <7 



t> 



Olj t ^.sljJl ^£-> 0 - Oh ^ O jlSLs Jj^I ai**JI Ul . jjcLalS' Jci** 
j^j Jj^l ^OJl (J l£ o y> J^>*jI . dU3 jjO iJlill 
jlSj < t 4j\ c * r *»j uy^j ^jl ai**> (J c 5 ^p^l ( 0 > -kjl jl aJOIS* ^ 
fr L >-j J-*Ol ^-jI >* ja 4 till ji^3 tjl> 0 -l J A^JaP jUx«f J>ly> «Aaj 

. O-y^J V J-^O 

<j-£ J-Aj 4jUl oJjt o^jil t-jllS’ <J j!>Ua^i)l V la.S,H 

y $-0 <y* ^^“1 ^ji L*frl Jjul ol 4 La J- ftLio ^JL$ a£*j ol5 <u^Jj 
<■ oii" jj^oJIj ^Ul ^jj Jl c^«b l^-lj o/-^l 

<uiJa^ cdJa l|il dJJi *X*j Aji^j Ia^j 0 jWl O-alil Lo aJIojO 

j^J V* 0^^ ; JU . o^Ji jw UUI 

. Aj^Ij JL*j aOSsJLi OoJaijl 1^*1 



aSO ja io LjiS’ t JpIaj jl ^ 3 (5 ^>-1 aJ^ fr^f iJLAj 

. (^)La^Pj “y^JJ tj 4 olla-y»^ 4 frL Jj iOljj-^ 1 Sj^>- LpA 

: Cjfs^-) jUI Sj-^ O 

J iol^Jl J -ufr i*L. Jl J^>- 0j>- ^Jl 6 ji-\ oJlA (Oi jju 

JajU-l Jo ji Ju ilji cy>- LpA frj^l oJp o yOl fi JlA Jp jUaj ol^J . tfco^P 

jP l $ 1 « /a d^t t JJ ®y>* j*-^Lj Jl^jJl Jj t J j«iJl J Ja^y^lj 

(^' y <JJ tr-J JljjV ^AJl JaJi ^ilj jbJl IjP- 

jilaj jlSj . JjU* (J »^L J| Jslj ijp- pJl 

<y. ^ j *■* J ^jj js-jJ> i>y J ^jj> ij>- Jl Lfwi Jp 

• Js^' oi 

jiy <i>j^>- jf t«yi jUl Lj-~- jtJI & j>%j ij£-\ v-Jj 



Jli • uy jlij ‘cM*! jji^> J-i <J'- S 1 h 

(J ^ja— ' jU jJJJl t)l^ lili t jUl killj C~»lSj : Jaa-U-I 

1c?jj ^ !>U UUy l$Ll l^. jJc J cJlSj .*^1 

IfjL* jlfJl jl^ i.*ij>CA <-^i J5 (Jp jjki LpA OjJU 

s*-> Jfil 

^Ulj t <j jbJl S^>- ^ cJL- jUl of ^ j>-f 

J cM" Cr 4 W cMj *us?s^ Or 4 jt Ljia^j j 

Cjij jf jlp ^ CJ15 IjlJ J-Jj . ( A ^£JN-Jif o^>- li Jli o ^>- 
l*^0J Jli- N (j OL— ^y t jJl>- j> l>LlUf ^JJl of OjaJI oLIj jJl 
. 4i*J! IJOb oil-** cio^ t Iia 




*j>- j* 0 • ) 



:J-HUj 



(V 



V- 4 (_^-~j ‘C^") ci^ °j*~ ir* Jlc-iJl Ji oUiy 



tr 




_ i Jl o^>cj pJl iij jA ll ^Aj 4 jU*>Lu Oj^“ 

4 <s^^~ 4 *jLJ i ^J-f" bl . ^IjI «. ^>cAl |^S” 

{(U-jJl lj^)) pJl lj^\ oJ-A y>*~i Lfr/^-lj 

. <Ljj^-\ £jA 

:oljj— >■ *r^( A ) 

•(^/^ Oyj jt^/Ll j>T 

O^jVl J^S Ljj^ ^P js> IJU^LS' io* ^>j jlj j^. 5^ -uij 

l$-^P Ja**^l*j 4 ojjI>JlI Aj^uJI ^jVli 
Lg~lp VwJlill (jf Jjp t4-l>«il *^Vl Oj^-I oJlA ( Jp JjlLjJ 

.((S^lo cr oJL| ^,| y, 

o^*^' <4»bJl jl^Ll (V) |*ij ik^l Owj 



it 



(V) 



to 





^Ul ^ ^WJl Uidl 

L^ jl j>- i^p ^UJjL iitJil oLil (JJUj . (jliJ'yt v-i$y jl 

^lj>» ^Jp t *\ * j-* j*^1 (Jl ^ 

J5Li <J S^>-V! JJliJl oljljiilj ojU-l ^jLJI c3j^l? . i^lpj 4 jI-U 
<J oliliJ^I lLUj cJ 15 ^jj JJU cii J^d oj^iU 

j^i^Jl jlp ^ 4JLJL3 iwwwJ £0 t frill jl>*J Ifcl P 6j>ejf 

.(Fumaroles) ^IJlil ^1 o^Uail o*i* ^jp jJJajj . olijllj 
(, 4j Ju*£xj ^ JJl jl^-l *lll C 0^^*l 

"" £/ # # j£y 

frlLilw/yi (J Cj[J~\ jl Oj^ I ai»A <~^l>- ^* 3 ^ p *^J • ^ 
frL® <jr^P lf*lj A-Li-I C-JJl t — A+^ji . <1)^1*-^ <j-* 1^1^-° ^ 

ili-l Jl» jiUI ^Ji*» : Jj • Ifc* JL^p^L jU- frU I^j 

l,- *ixJl oij tUjU jIp ij dJDiS' ^ UjJ ^I-uJI l^JU 

Sjb- A^jP ^ : Jbji ^1 JUj .( M >Oj^j t£* ^Ijil ^yAjj pi 

• (AV; Wj ^ V <y Cr 1 

diL' t O ojaII jll a « J l ^1 t— AsPjj 

dJJj <_j »«»>Lsfijj Lp-* iSj£ ^yf" ti 

k£>j&}\ jj~*Jl p «Coj^M odlj till 

JlL i~> ^JIj ^ SJiL ^ oyJl «(jipU AlSjj» J pJl 

^jjSi\ *>*\j j*dJj ‘(*'jj^' cr^j o^'y^' y 

oJlSj *\ » (_JI^- L^aL* 0 jl^»- ^Ljj . 5ds*j SiL~« {j* 

of JlSlxjJ . jj./3»\\ ,J iij jJM tladl»«l A ix^ l^lS^ y_ 



I.UJ (magmatic) jyr > jp J] g-j La *Ul 

t ia^J JQaj £aLJl ^ d~*- t j ^. ^ ^ 

0 V J l)^).( A ')jl^L jtui olS> VJ UJ 




jijVl - OjpU »lijj j *~jj£S\ jjyJl ('') 
t OijVl ^jiu £-Udl Jjtlai JjJ? Jp ^ j 

'-*1/' jM <>• JjL* Ja^ c~^ L‘UJb oLll dU; Lr A*j o^i; 
^ ^ ,>• J»fj i$l£- j ^kJl cil>Ao« 

^l>V l^ila>^-.l JJ Uj^* [£ IjJj. to «Ui Sjl^ 

• (V W 

1 ^ ^ - f - * " 

u^j < u-5'l i> tSjdS' ol?- c-yJl J jf cyL 

‘cSj^' jy^ijr-j iijJl i/j t JJi^iJl 

jU-y-Jl <^lj » <J |*^jLi £<jJj . J 

• *&&* (J j 
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jUi (J y***. 

i j| c JL* ^\jh ^+***1 ^yr ^t? 4 *** cf**** 4 J^J Jr**' u^j ^ 

ji^i U^t jZ» (j^jj-J-Ui j^pj ^rl^rlj ^U^j^/I j- 4 ** ^ ^A****m** *J ^.uij 

.Mijii^ pit 

<Li»j tijp»£i £• <— ipJl ‘p~^' p^ '-*/VJ 

£<jj j-uS jl5^ p i*J-l dilu 4-Jl v , — Z (^iJl tr JJl \j . JjVlS' (J ij J~\ 

t Ji> Y^‘* AplaJjl ^Jujj JJUjJLS ^ fl (Jlpw V-*s^ jLo p p 

^jpli jU«Ji t^ij vl^" <Sj •JL*jb£!t (J^ - *■**>* ^ijy 

« . -j. V i_i$£)l <u_1j |/Jw» *-bj Lip- pb)l J^v L^» 

“ * ff 

(_P^"J <3 p^L» 1* oIp j~»j c «-U op- L>wai*~» <d>-Jj 1 1 j^-Ij Ul — il j| 

SjjJLA-I pil pVl p 0>L«iJ pLSl Lf Ui»j j . dj J — ’ » ; * ®p^' 

. 0 X jvij «jj-^) Vpkj^'j 




4^-Ut otf* (>T) 



W j> a 4 yy ^ f-^ 1 a*-* ^ -** ^ 

pUJl p~y tli-lpL Js»ppj jLoi ‘i^ 1 

*a 



jji (jyr Oy“) ** J J** '-^0 ^ ij^'j ■ V Oj * '~ ~— t 

.‘"VyJl 

t Ej^UaJl oJlA oLtj J ajJpUI j-»t ^jP ^jaJI Jjj 

. Ajlijt (jJz*-* (J 0 y& ojaj ((JjJ^Jl J3P)) 4jf 

.0l£* Jl 0^ OjjjP 

31 e-lil LfJ Jjjp jkjVl 0^ j L)j£> ^ ^ 3 Vr^'j 

j^> ^jVi i»y Ly o*j>^ 3y v*^ 

t^jVl j jk*Jl Qj*" cJl£ liL> 

jS^ll 31 < — yif (j j>-^ iiL» *lll <A*rji *z>j» Jk» *fk iSj$ ^1* 

J L~^ *U jl£ \,jjj tJjVl j* ^k^'j ^ -^b J £>*** 

t O £li (jkjVl 4^y 31 \iije> <j J*£> *~~^- 3>»Jl 3>*» 

(_j U . 4j^Jl 4jtis^ <3 '—>^k Oj£j *Vj i »XA^»<y 

wL^jij ®W* jj* J^i (J* jf 

jJfji I ^ J of I^J . U/i U Jp *i^\ (j^u «Li)l -bjj oij 
*lyy »lyk y j OUAS L^* *Ly LjLr *U 
. (^ 1 )aJjJjJ1 4as?J\ i— < viiiii tLfU ,j3;^ 3v s “j *l>l '-L* 
: Ji L* J>UI ^yaJl ^ of 

Jl Liliolj L^jlix>-I jl o^*-fl OJJj 3 L*jjf 4«ikLJ^ olSj>»JJ # 
otS <_jkbil 3 OiJi Oj£> L* j£ fj . 
li^k 4 ..^a J jl>«JI Jj»- <d~>~ ol jl — £Li')1\j «_>^>a 3I l$«i ji£> ^1 ^jLiII 
oli jkLdl 3 U-i5j 0 jc*Jl ek* jj* J^dj . £r-# 31 

^1 j>j ^ yuM Jifc^l 

. SJUbLill Jp <Jlj5f 






jVl ■*!! (jUJt) frjjil jf frill <Jp Jaiy^aJl ^Lajl * 

ij^*Vl <j* £^*1*^11 jf £^l~Jl Ij y- a5^>- 

. 4~~X>«ll OljUJlj 



6 ijy*Ju j£*J ((UU* 0j& ^jV I J-fr J^l O^o Uj)):Ajy # 

AAji ^jA L^Jt3 Ju J Up ^jhJl oL- j 4 jIj1Ij aaIIaJI <-« 

ii^.)) <_jo Jij . i^L^Jl jf ^Ijll ^Ji 

<j^P frlfr U-is^J - oJJsP Oj^*ll iiJLil ^ fr^i ^1 ((C^»1 >*aJ| 

till Oy^ajj jJJl * J15 0j1>cj j^Ul jfj I j>**- a-»L oUc-ojif 

I Jl^3 . j>^>- * JliJl <J frill jwa*i lj^»d a*1p Ojjwsbj aJ*p 

^jJI ^JpL^Vl jji* l^-l-^ ajua^-I fr^-* o^»^ll oliJLlI 
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Oj^UaJl 0 J-A j\+*Jb ^ I«A*aj Ij^JbAj |1 ^*Jl 0^ ^0 

*)LL*j ^ jj4^j L$jIj£>-N jt-ji-JjJ olSj . a^JpLJI olS* ^U j l^iajjj 

.oJLAlill Jp ipli 
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0 J$\ ^ 

t \ \*\o Sy&UJl 4 (aj^JL*JI jUVlj j^Uil) *U*iJl :0i~^ <y Ort' 0) 

. \^l\0 

jljCJl o 0^& iip Jp ^yf 4jf «u**ij! £$y» J J^^ij 

dili UJUflj ^Ij ijUjJ! jL>-t» J J 

.(Y^^y* ^ pi 46/>AI jb t>b 

Bates, R. and Jackson, A. (1982): Glossary of Geology, 2ed., American Geological (Y) 
Institute, p.690. 

.(^- <3X^ tvyyJi oU ^ ^ y' 0?) 

*LJl <Jp Lfljf Jliajj Up-kf# ojUJ-L A^ull AxJ ((pltVb (i) 

JSLi Jy> 43*>(p iiL* 01 Oy^ J f {(4*J*Vbj 

.(p-Uf- YAOtYAl/U vyyJl oU) Jwdl Cx.J olSjJI 

• ( V • ^ / % ) qj* : (o) 

^yJlycM \jA 4 jL+M ^jA -Up o-L>*j M OyAy gpjj JjP oijjf (^AJl 

cy^ Of J iiLdl p la**»i Ij-* (Jp (jl-U-il p-^ 

t jIjuAI) jU^JI ^ijjf t^-r^ i>Jlj ob y 

v > ^ Ar tLw» t Jp ^ ‘ InLrT : ^ <y 0r~^' 

.(rYr cYtY^ 

yJI UL* oUjjj u^*js Oti sJl+j oi J J o^J. yJj 

^5j» : _ cjyAjJi^ ^p l>b£ LxSj jj5ii! UlSj - 

c~~J ^^3 tAjujM C V' ^fj ^jby ^ ^ c 

SjIyUj j vr*J'j a* Ji 0* 

:<^£JI :^>p) «Vrj^-' °AA' dr 0 J^ly' 

.(t\iy> toyblaJi tyyJl yyJr^ oljUlj O^pj Oy^ 

t yp iaJLj OlSy jp jf 

jL-f Jij . j y-'” ^ IriJJ t oy»jJ 

ty^jl ia^-j J iJb- oyj' JrT y^» JLi tOJp vey 51 Jr^“ Ji 



0 \ 



W3 «4pLJI ^ jUl ^jji Jui-i yb :ljJU 

0* ^ 4 '^ ^ ^Ul jUIj y>Ul jCI :ju^ y! 

. « J^» <jL»» jyr y' -Up (1) 

• ^ 4 ^ ^ i 4 yrT- : <y -W£ tjyr y 1 

SybUJl t^jUaJl aAII-Lp Jyj£ 4yd! :JwLl y Jp 4 ^^#uJLI (V) 

.Yr^ (o.y> 

* ^ * y 3 ( 4 - J • *) ^Jjy. 4 ®j .' ^g^wa. 3 1 p^*UJl y\ t Jiy>- yl (A) 

■ Y ^ *1 oL*J! jLj>4j jljf * (^) 

4 J'j^ 1 j>^\ uy>) JL^r j[y J ^Lp J£Uo UUajI yS'ly (^*) 

^iJliJl 1 Vi i « /a . U .a (j yxS'ljJl oLto ajIJjj jjjyJl Jyj& jl5 Jjj 

{ \^S yll (jCjl Jly- Ig^jbJ <ju ya ulS jJ! aJ^II aS" yJJ L^-L^ia 
o J jAJ» o^Liil j y L&jlJ^aL) JUj? ^ LJUaj^f ^yiJ! 

njjlkJ! ciUS \ja ^idl «y£-l dDS <j aJjjVI jyM ot ia^!Ail y»j t4JiiLv<5 
t o y— Sij (jlyJl y>«Jl 3?yA A>*Uu CjIjL-5o^/Ij y# OjJl>- CU^ 

aIiS^ ^a a*1»Ui* oUjij y> jy^ cJj£Jj 

. Alajli! A^pj*^\ o ytdiJl 

(jl5y J*jy^ y« A yjd l oJ-^-jJl cJlS^ jJl (L ^UL ) <yy>~ Lu£u*l U ISj (^) 

iSj^J -(^ A^lj oUy U iajjl^ Jp jyM ^ jU tyOS 

^jp LJU <£y£ lyo U~* J^l -bj J>- ^jp ^£LLi 

oUyJl y> Jp jl»y4 ^Is jlS^Jl 3yy>-j L*1 .yJsjyi 

. a!>-I Jcdlj ajJ?Ui1I 

<llilA\ y^US' y. Ljjtj v'ycr :yyJlJLp y ^iljyp (\ Y) 

* Y^Ay? t ^1A Oj^j t L# >J-I y^jJl-Up 

■ YlfltYUy tyLJi jJUall (^r) 
i ^Vo Ujj i^UVl ci A^y i -U^- y -U^ (^l) 

.onAy, 

Ji u-i>fcs ^ Ai ®yy?" ^3 -a J ^sp(_>Jl y»j 

{(^yil^»l)) f ojyP (J1 ftl-Xijl -Up li-fc cix^ JlSj tji^jyL*il 

jllllj ^j^f" ul^-Ol ^ (J A--ajj aJLJj)) ! (J^3 

L-ilfj i— $isy ALa-^i! «•! jJl Oj£~»j S-X>^il ftUl ^ ,/s i jlS^ yJLi-l jl>*I ^*»lj 
A^iyil oLili ^3j aJLo-^ 11 y-wJl 0^^-^ 5ya-il ^jyLojI y*-Vl Oyj 

jlSy tcJjyl-l y-1 frLj aL^-4 aIjj c*^- ya 5^>-y *L y jyj( Oj^w»J 



tjljULJl r >yS :J* jt JA- 1 ^ ^ 

. T * * L y> c ^ At * 

r* \ it* •(_/> :jy~r- Crl' 0°) 

i^jj. t JiU r-U JU* iV^ 1 ^ '■& Ji ***■ ‘^> !l ( n ) 

.yoy^(o.o) 

.T**^ tjlJiUl ^ :*\jH\ j*\ (W) 

jL^I t jUaiVl jk- j jUmII ^Jj Jl oi <' A ) 

.rvv t yy \ t > nn (_/» <i ) ^vo 

JU-Ladl OUjJI (jt UjjdJ I y^l '-j-r Oj&m J jrV** 4^ ^*-5* ^ (") 

SopUJI OUoJI iJUpt AiliS" l _ r £*J ii t <5^ iakkii <jli~ <1)^1 ^ 

^ >sll jSU, dUi, i.1>l \*U ^ W ^ ^ <>* 

• d^l p*J' J ^r' < 'd p 

ijp LU *}d-l I A* J Uj^pI (Y*) 

- Bullard, F.M. (1976): Volcanoes of the Earth, Univ. of Texas Press, U.S.A., 
p.p.230-233. 

- Sheridan, M.F., G. Frazzetta, Gand Lavolpe, L. (1987): “Eruptive histories of Lipari and 
Vulcano, Italy, during the past 22,000 years" Geological Society of America, Special Paper 
212. p.33. 

. Y)^iY)A ^y> ^ j-^AiVl Vdv- '■ (^') 

‘lS>V - s (^AiJl **.j*)\ ^J^') £ejt> '■o'jrOjJ (W) 

. \ ^AT (. Ojyo 

^JcS iSj^i L^r jX*0 OJill Jki\ (tr) 

kUi-l J»\y <^uJH jjl Yt tYr ^0 ^ jA*ail) 

■ (>* 

J_p- (j-jyA (jw>- 1^- ^li gjJl SJjIjJI AjL^iJl 4 ->jIaJI LaJj 

t \^nv JbjJU t i^AiVl j VlM-' 4 '*** 

. oe.fj Y )-) A ^ ^ 

Bullard (1976): p.233 (Yi) 
Ibid, p.p. 234-235 (Yo) 
iLajj £>-lj 

Mcdonald, G.A. (1972): Volcanoes. New Jersey, U.S.A, p.p. 221-225. 
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•T* ' ji' ( n ) 

dll — J (Y£V/Y) \A 11 gjJ t J. U; . - .., j t ol-xLJl oyL (YV) 

<3^ t|J A^«il jt J* t »x~. ^1 ,(Y«Y/o) :4_yJ! 

• (A*\/ ^ • ) 

• ^Y^ 4\YoV S^UJl tjUij ( _r r _>- dr* As* O^a (YA) 

■ 00 O* ‘ HIV Ojj« 4jjU» jb kJ~ikJl Jj J^U d\y„i (YY) 

.(tr*/r) <. >5nt Sy*UJl ciiDl ^..y :xH ^ c^yojVl (r«) 

.(Yrv/Y) : 0 IAUl ^ 

. (YoY/o) :wyJl OLJ 

^ ^ .(Y*l£/o) :ixUl ^»-V OH) 

Ok Ji>>" Jli> tlf: oLV J>JLll :(TeT/i) :iiJL!l v_>>jy (Y'Y) 
:«*Uv~ili( J~w ^>1 JUj oLJl \. ^ \ a .*y jjJl l : « 

AlkU Cy> yr«-i I 4 J ( _ r J oj^T *bj>- yy— « jjOjVl ^ 

. *■'■$■ - » Vj t-ii C— J Ai^l o- j^> JI 4 <J| (_j jjaj .xL- 

. (YTt • / Y) : OIjJJI (YT) 
UJI (VY/^o) : AiJUt ^jy (ft) 

.(TTo/\) \Y£o SykUil 

< 1 k - u ^ ‘tpM ‘ 0 *'/*) 0 ^ 4(A*\/>*) :»j~- jjI (fo) 

TA*^ \^- 4 \Y«Y Sy^UJl ^UJl :,_yL, 

. (Y'A* /^) : Jaj»«ll 4 . ( Y ”£ a/ o) i(— yJl OLJ (Y”Y) 

.(YtA/Y) :0 IjlUI , 4 ^ (rV) 
.(A\Y/Y) : ol-LLJt (YV\) 
.(tT'/i) :i-il)l ^.Xr (T*) 
.(YtV/Y) : otJJLJl (*^4. (£.) 

. ( Y t A/ Y) : OIjJJI (*-?«** ( £ ^ ) 
.(>^Y/>t) :yyJl OU (£ Y) 
.jA-Ji jjuaii (ir) 
.(A"\/S») :ya~a ± Jd (££) 

. ( t Y^ / Y • ) OLJ (£e) 

. (Y AY/ Y *) .-JiUl j-Uill (£*\) 

. (^1/ Y * ) oJUall jJl (£V) 
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.(YA "\/\T) wyJ' obJ t(A*l/>») (.(Vl/W) vi-V (M) 

^jVl J J-ku-* J-lill jbwiJl Jer 1 : 1 J* bij p-"' 

.(iVA/)) :oJJl Vi-V ‘V^ 1 cMr' d* 

,^-ly jb-Jt jlp j-irf’ tijJiAl £j-- ‘•ui**^'' C* ilr*^ nijSbJl (^) 

. \*\y> )£ t m° 2/>b)l 
. (AV/)*) (Yti/i) (*') 

.(\\\/\) :obJUI t(AV/ \ • ) (jA^aiJ.1 i(YT)/^) : iiiJl (*') 

i-lji ill» cAp-UsJj (3jaJ.» pf bilycbl p—* ( o, 0 

i>wL»u bjlycbl p~» *4^ £» b-?-bU v'-b 4 ^-"b i £* •Jj--'- 4 J* ji-^ 4 

.(^Ai) 

Monkhouse, F.J., (1971): Principles of Physical Geography. 7th ed., London, p .201.. (Of) 

. ( A*\ / ) *) : ^vasJ.1 (oi) 
.(Yeo/\) : bill I t-jjif (oo) 
,(UV/)Y) bbJ ( # 1) 

Fairbidge, R.W., (editor) 1968: The Encyclopedia of Geomorphology, London (OV) 
(Reihold), p. 1200. 

. )Y*r ^ JjbJl grj . I (OA) 
Geukens, F, (1966): «Geology of the Arabian Peninsula - Yemen», U.S.G.S.Prof. (M) 
Papar 560 - B., Washington, p.3 

Mineral Resources of Saudi Arabia, Bulletin No.l, Ministry of Petroleum and Min- (1 • ) 
eral Resurces - Jiddah 1965, p.18. 

Geukens, pp.16 - 18. O ^ ) 

Sedimentary Geology of Saudi Arabia p.98. O^) 

Uo^ O^) 

Van Den Boom, G., and Suwan, O., (1966): Repot on the Geological and Petrological 

Studies of the Plateau Basalts in Northeast Jordan, Jordan, pp. 20 - 22. 

{jA jL>-f (j tw-AdJl OljjJ- : ij>) 0$) 

- ( r*A/t) 4(o.3) 

.(Yoo/o) JjU! jJl^I! fio) 

aJLp ill J** ^yak^all jb jL^t : ijlJ-P ^ >i' 4^3^-Jl 

.(W\ - 4,jl-j 
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(j ( ^_ r JlJLp t^jjJl jjl (IV) 

.VV^ t W<l t .Ui* tj^sJ-l 

■ t-a^UVt ^dl tijj.jVl *iol>l J UJrl jUVl 5Ji;j :^b 4 ^JUU (1A) 

■ \T0 r £ tcryy J| -U* (H) 

J : J-ULI JU- :Uut . tft - tTT ^ ^ t^yJI 5^ : jljuil (V») 

. 4 <j^L jJI cj/jj wLalp o! j* 

c MlA J 4 jU*j(j Jp y\ ; Jl ** (V^) 

up u J iaju. >yrj Ji SjUVi j^sj . yyt - rn ^ 

Ji^laj ciLjJlj lljJlj l^f /i ij>- <U^5 JLP ^ jSLS\ JLp 

p-**-*- 4 ) <i»LJi 3/-I Jp (jJalj IJLfcj t jl£l^ Oj^ ^ ^L$lJ! ^j^Jl 

.(trv/t ^/Ji 

t J 4jllail |*jIa1I ; x+jZ- t JjyuiJl (VY) 

.m^ ovu >LJI 

•*** J/ jS'titj <iL»Ldl : JUwl ^ p-f*l^l 4^/-! (Vf) 

.m^ (JteJLI JL-J*) mA ^LJI 4^-Url 
oijioa; i> hvy,y = gyJi jiij rro . ijiUi jjuJi (vt> 

Lajj 4 /a*-/! OjjaII (J <— >jxJl Xp cliJLiJl |JLp Jl/ 

.YAA t YV^ 

. YY^ XjX£ J Jp ^jf (Vo^ 

.YWj^ tijllall pjUll : jjj^i\ (VI) 

. W\-V * ^ tUJI *lsj : (VV) 

. \ \ \-\ * A 'j# iijLlall pJUll : (VA) 

• °W<j* c ^ v% u^ij^ ‘**j*tt r l J : y-LJrl (V^) 

t S^aLaI! 4 jjjlfc ^!A*-JI-Lp <J?a£ jjj j j^p r Ja^LJ^-l (A*) 

oLljJI c-Jpf aJp i ojiLIj a£j* ijyj ^Ju o j>- jf ^/Jl /i (A^) 

4 jlikpj oJ^o^Ll Jj£ jf jUl 0^ ^P JUp C^yjl 

. (O^* 1-iAj ( ^>- 

^JL^j ti-Jjxll : 4 A)IXp ^ 4 (jlg-Ay?^! ; Joj\ 

. t * ' ,j> t ^1A 4^/tJl t JJI J^-f 
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. ^ * A - \ * V ^y> <. lijJt (AT) 

.TtM^ c^ljil J aJL>v'j c^rr*^' ck ^ ^ (M 1 ) 

. rn^ ^ui jjlJlI (At) 
yj ^ t^^VT ^jU^ail vl/*^ ■ C> ( Ad ) 

.(W/l) :oJLll Vi-v (A1) 
.( H/\o ) :^yJl jU (AV) 
Ajj^Vl ol^ii xuI-Lp cjllaJi ^>1 (AA) 

. ^ * i^y> t j^)Vl v'j^r * l£j^ ( A ^) 

oUj.3 iLf U(c-*yJl J^ frl^>waJ ^il*ll)) (^*) 

tjijVi y<.\ iJL»Jl tJjVl JlUJJ tiJijVl j-U<aj - 

.tv* 4^vt JjVi 0>i5 
.(rn - ri*/T) : aiaUi oyL (M) 
J *>-jb <*! j yuj <*JyUj . TTo^ • °Ar^ (^) 

.^Jl p^p 

JL^- jjhLi ; Uijf ^iajfj J^L-Jl j^u^ll Jp ^ (^T") 

. n v .mr j-^o v>>r :L*Vi 

. TT^ all jJL^ tiisM olil J>U ^ ~U£ c^y^II (U) 

Oj^ru Jjjjli <JJa^ tOlijiiJ.1 ^JUtP ! x+£- ^ L jS 3 4 <^dJ (^°) 

.TTA^ t^vr 
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